Abstract
For patients suffering from both biliary and duodenal obstruction, endoscopic retrograde cholangiopancreatography (ERCP) with stent placement is the treatment of choice. ERCP through an already existing duodenal prosthesis is an uncommon procedure and furthermore no studies have reported installing a covered metal stent onto an already existing bare metal stent in the common bile duct (CBD). We describe a rare case of a stent-in-stent dilatation of the CBD through an already existing self-expanding metal stent in the second part of duodenum for the patient presenting with jaundice in setting of biliary and duodenal obstruction from pancreatic adenocarcinoma. The biliary obstruction was relieved with a decrease in bilirubin levels post-stenting.
INTRODUCTION
Malignant gastric outlet obstructions (GOOs) often present with associated malignant biliary stenosis either on initial presentation or later in the clinical course [1] . Most patients get biliary stenting before having duo denal stents placed as it is difficult to access the papilla through the selfexpanding metal stents (SEMS) in the duodenum [24] even though recent studies have shown that biliary stenting is feasible with high success rate through the duodenal stent [3, 5] . We describe even a rarer case in which the patient already had a bare metal stent (BMS) in the common bile duct (CBD) and SEMS in the duodenum who needed further biliary stenting.
CASE REPORT
A 78yearold man presented with complaints of abdominal pain, nausea and emesis. CT imaging showed findings consistent with GOO. A year prior in July 2016 he had presented to our facility with obstructive jaundice secondary to a pancreatic head mass (3 mm × 2 mm) with sonographic evidence suggesting both superior mesenteric artery and portal vein invasion. He underwent endoscopic retrograde cholangiopancreatography (ERCP) and successful dilatation of the CBD with the placement of a 10 mm × 6 cm BMS approximately 5 cm into the CBD (Figure 1) . Biopsy of the mass confirmed adenocarcinoma.
During hospitalization in October 2017, esopha gogastroduodenoscopy (EGD) showed retained fluid in the gastric body. There was a malignant appearing, intrinsic moderate stenosis in the second part of the duodenum suggesting type II GOO. The biopsy showed active duodenitis with gastric metaplasia and inflammatory exudates consistent with an ulcer. This area was traversed and stented with a 22 mm × 12 cm WallFlex stent using fluoroscopic guidance ( Figure  2 ). Three days later the patient underwent repeat Virk GS et al . Stent-in-stent dilatation of common bile duct EGD for acute, new onset jaundice and failure to respond to medical treatment. Endoscopic evaluation showed a patent WallFlex SEMS without any migration. Endoscopic retrograde cholangiopancreatography (ERCP) with fluoroscopy was simultaneously performed and confirmed the previously placed duodenal and biliary stents. The scope was passed through the duodenal stent with precision fluoroscopic guidance and the bile duct containing the previously placed CBD stent (10 mm × 6 cm BMS) was deeply cannulated with the shortnosed traction autotome and guidewire. Contrast was injected and ductal flow of contrast was adequate. Contrast extended to the main bile duct; however, the lower third of the main bile duct, the middle third of the main bile duct and CBD was completely obstructed by what appeared to be a mass with tumor ingrowth (the same mass that had eroded and obstructed the duodenum previously). A 0.035inch × 260 cm straight guidewire (Hydra Jag wire) was passed into the biliary tree. Dilatation of the duodenal stent side was accomplished with a Hurricane 10 mm × 4 cm balloon dilator and was successful. One 10 mm × 4 cm covered metal stent (CMS) was placed 3 cm into the previous 10 mm × 6 cm BMS within the CBD. Bile and clear fluid flowed through the stent and the stent was in proper position ( Figure 3 ). The patient's total bilirubin dropped from 5.7 to 3.5 the next day. Four days later, his total bilirubin was 1.5, his acute symptoms had resolved and he was discharged from the hospital.
Relevant patient information: BMI 26.6, nonsmoker. History: Coronary heart disease and percutaneous coronary intervention, cerebrovascular accident, atrial fibrillation, pulmonary embolism, nonresectable pancreatic adenocarcinoma, hypothyroidism, depression and hypertension.
DISCUSSION
We have seen that patients who have GOO from duodenal, ampullary or pancreatic malignancy frequently develop biliary obstruction which may require either surgical or endoscopic intervention [1] . Usually we can divide patients into any one of the following three categories depending on the chronological order of the obstruction, i.e., biliary obstruction before the duodenal obstruction, concurrent biliary and duodenal obstruction or biliary obstruction after duodenal obstruction. In most cases duodenal obstruction happens later during the disease course [4, 6, 7] . Further classification can be done based on anatomic location of the duodenal obstruction in relation to the papilla. GOO type Ⅰ has duodenal obstruction before the papilla, type Ⅱ involves the papilla and type Ⅲ is post papilla. GOOⅡ is the most difficult to manage via endoscopic stenting whereas GOOⅢ is the easiest to manage [4, 6, 7] . Before the advancement of endoscopic intervention, biliary bypass surgery was the treatment of choice [8] .
With recent advancements in the endoscopic field (such as placement of biliary and duodenal SEMS), safer and more costeffective ways have emerged to help improve the quality of life of patients who are otherwise not surgical candidates [9] . Typically, patients who present with malignant GOO typically undergo prophylactic biliary stent placement as the likelihood of developing biliary stricture or obstruction is very high; moreover, data in the past has shown that an estimated 60% of patients receiving duodenal stents also end up with biliary stents [2] . For patients who do not undergo biliary stenting (usually placed during the placement of an enteral stent), the gastroenterologist will have to uniquely perform the ERCP through an already existing duodenal stent. Our patient case fell under an even rarer clinical scenario in which not only did the patient have a duodenal stent, but he also had CBD prosthesis. To our knowledge this is the first case of true stentinstent placement of a BMS into the CBD through an already existing duodenal and CBD stent.
Studies in the past have explored risk factors and success rates of ERCP biliary metallic stenting in patients with an already existing SEMS due to duodenal obstruction. A study done by Yao et al [10] showed that for malignant duodenal stricture with SEMS, ERCP with biliary metallic stenting was safe and effective. The study showed that 60 mm duodenal 
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Virk GS et al . Stent-in-stent dilatation of common bile duct stent had ERCP success rate of 88% as compared to longer 8090 mm stents that had a success rate of 18.2%. Furthermore, type 1 (GOO above the ampulla) and 2 (GOO at the level of ampulla) GOO with stricture length greater than 3.5 cm had lower ERCP success rates than strictures with a length less than 3.5 cm. GOO type 3 (GOO distal to the ampulla) had 100% ERCP success rate. To summarize, a stricture length of > 3.5 cm and duodenal stent length of 8090 mm were independent risk factors for the failure of ERCP in patients with prior SEMS in the duodenum [10] . A study done by Hamada et al [11] evaluated time to recurrent biliary obstruction (TBRO) in patients who underwent endoscopic biliary drainage combined with a duodenal stent. The median TBRO was 450 d but no information about subsequent intervention was mentioned [11] . Another study done by Moon et al [5] on 8 patients with duodenal and biliary obstruction showed that biliary stenting following a duodenal SEMS is highly successful and feasible but no data was mentioned for patients having persistent biliary obstruction after the abovementioned procedure. Another way to relieve CBD obstruction is endoscopic ultrasoundguided biliary drainage (EUSBD). This is a relatively new technique in which a fistula is made between the biliary duct and intestine [12] . This method has been shown to be equivalent to percutaneous biliary drainage (PTBD) and is used as a salvage procedure after ERCP has failed and can be utilized in patients with or without duodenal stenosis [13, 14] . A study done by Dhir et al [14] in patients that failed one or more ERCP attempts revealed that the shortterm outcome of EUSBD were comparable to that of ERCP. Similarly, another study done by Moon et al showed that EUSBD is a therapeutic option when ERCP approach through the lumen of the duodenal SEMS fails. EUSBD could be performed through the duodenum or through an existing mesh of a duodenal stent [3] . The treatment of initial malignant biliary stenosis resulting in GOO Ⅱ that is alleviated with a duodenal SEMS is the most common scenario of biliary and duodenal obstruction intervention. It is easier to stent the duodenal obstruction after stenting the biliary obstruction but not vice versa [7] ; however, Moon et al [3, 5] have shown great success in biliary stenting through duodenal stents. In our case, even though the patient had an existent biliary stent, accessing the CBD was difficult due to tumor invasion and bloody debris ( Figure  3B ). There was zero visualization of the papilla making fluoroscopy the only way to visualize and cannulate the CBD as compared to the naïve papilla ( Figure 1A ) that is seen during the initial CBD stent placement.
There have been previous studies showing plastic biliary stents that were combined with biliary and 
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duodenal metal stenting [15, 16] , but to our knowledge, the above studies did not include patients with duodenal SEMS and CBD BMS who required further biliary stenting. Additionally, there are no published guidelines to follow in these scenarios. Our patient had an existing duodenal prosthesis along with a CBD BMS and was still experiencing biliary obstructive symptoms. The placement of the duodenal stent did not affect the patency of the existing CBD BMS. Considering ERCP as the first line therapy, we deployed a CMS on top of the BMS. This technique worked for our patient as a successful palliative and quality of life measure and was without any complications. By the time of hospital discharge, he had clinically improved and his total bilirubin continued to normalize.
While recently published literature has addressed initial stent placed into the CBD through a duodenal prosthesis for biliary obstruction, this is the first known case of inserting a second stent into the previous CBD stent through the duodenal prosthesis. In the future, endoscopists can consider this technique to stent an already existing CBD stent for alleviating malignant biliary obstruction in patients who are otherwise not candidates for surgical intervention. Researchers and clinicians should continue to investigate this modality and future utilization will allow us to identify any new findings or complications associated with this unique technique.
ARTICLE HIGHLIGHTS

Case characteristics
The patient with a bare metal stent (BMS) in the common bile duct (CBD) and self-expanding metal stent (SEMS) in the duodenum presented with worsening jaundice symptoms.
Clinical diagnosis
On esophagogastroduodenoscopy (EGD) patient was found to have gastric outlet obstruction (GOO) type II and worsening jaundice due mass obstructing the CBD.
Differential diagnosis
Pancreatic, duodenal or ampullary mass.
Laboratory diagnosis
Main laboratory testing for a biliary and duodenal obstructing mass would be a tissue biopsy obtained via endoscopic guided technique.
Imaging diagnosis
CT scan of the abdomen was used initially to find GOO followed by esophagogastroduodenoscopy (EGD).
Pathological diagnosis
Adenocarcinoma of the pancreas was found on biopsy.
Treatment
Covered metal stent (CMS) was placed into the previous BMS within the CBD through the already existing duodenal SEMS with relief of jaundice symptoms.
Related reports
To our knowledge other case reports don't have concomitant BMS in the CBD and SEMS in the duodenum while getting CMS in the CBD stent.
Experiences and lessons
Even though accessing the papilla through an already existing duodenal SEMS and CBD BMS may be difficult, endoscopists can try cannulating the CBD to relieve patient's obstructive biliary symptoms, and if need deploy another stent.
